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HE term “‘crypto-mull” is intended to designate the 

surface horizons of those forest soils whose natural 
biological processes cause a rapid and nearly complete 
breakdown of forest litter which leaves little or no dark 
colored by-products of decomposition to infiltrate into 
the mineral soil. The visible organic fraction of crypto- 
mull consists largely of a sporadic surface cover of un- 
decomposed or partly disintegrated leaves and other 
plant remains (A,). The horizon with incorporated 
humus (A,) has an extremely shallow depth of less than 
1 inch, and is not always discernible by ocular exami- 
nation (Fig. 1). Although the morphology of crypto- 
mull is simplicity itself, there is more than meets the cye 
in this type of humus. The content of organic matter 
and total nitrogen in the surface 4-inch layer of soil at 
times reach the high levels of 7.5 and 0.37, respec- 
tively. In spite of their barren appearance, some soils 
with crypto-mull humus support hardwood stands of 
exceptionally high rates of growth and total yields. 

The writer's first observations of soils with a con- 
cealed organic fraction left him in doubt as to whether 
such a form of humus was an extension of subtropical 
environmental influences or simply a result of repeated 
burning. More recent studies of some protected virgin 
hardwood stands in southern Illinois and southern Indi- 
ana, however, led him to believe that the absence of 
visible humus is a natural phenomenon resulting from 
climatic-zonal and biotic conditions. There is evidence 


that soils with crypto-mull humus are common to a con- 
siderable portion of the United States, and in all prob- 
ability are closely related to so-called "gray prairie soils” 
of southern Illinois. 

A detailed study of the composition of soil and forest 
cover associated with crypto-mull humus was carried on 
in a 34-acre woodlot located in T.4N, R.3W, Sec. 20, 
near Farmers’ Retreat, Dearborn County, Ind. This 
woodlot has been in the possession of Mr. G. L. Lubbe’s 
family since the Civil War and has always been pro- 
tected from fire and grazing. 

The stand is composed of tulip poplar, white oak, 
red oak, beech, mockernut hickory, shaghark hickory, 
white ash, basswood, hard maple, red maple, and black 
gum. The count of rings on several white oak stumps 
showed variation between 225 and 285 years. In spite 
of this advanced age of trees, no buttrot was encoun- 
tered. Cruising by foresters of the Indiana Conservation 
Department and records of timber removed by partial 
cuttings indicate that the original yield of timber in the 
entire stand varied between 25,000 and 35,000 board 
feet per acre. The understory is formed by dogwood and 
natural reproduction of beech, hard maple, and mocker- 
nut hickory. Seedlings of elm, white ash, yellow poplar, 
white oak, and red oak occur occasionally- The ground 
cover is characterized by Parthenocissus vitacea, Circaea 
latifolia, Podophyllum peltatum, Vitis riparia, Smilax 
hispida, Sanicula gregaria, Panax quinquefolius, Gera- 


TABLE 1.—Chemical characteristics of a silt loam soil profile with a crypto-mull humus supporting an oak-tulip poplar-beech 
stand in Dearborn County, Ind. x 


Horizon and depth of sampling, inches 


Soil characteristics 


A :0-3/4* A a:3-6 A.B:9-15 G(X) :24-32 

BEE <1: ee a ee 6.67 4.75 4.65 
Organic matter, % mapa Š 6.47 1.07 0.59 
Total N, %----.- paene — 0.262 0.055 0.039 
Spee. conduct., Mhos X10- * 11.20 5.20 4.70 
Available P, D/A sses cesses scx < 57.5 25.0 40.2 
Available K .O, Ibs ‘A__- ` oped nega’ 288.0 147.0 218.0 
Cation exch. capacity, ME 100 g____- = 27.67 9.81 14.30 
Exchangeable Ca, ME/100 g_____ n € 21.92 0.22 0.39 
Exchangeable Mg, ME /100 g ád 2.60 0.84 1.51 
Exchangeable H, ME, 100 g.. - aie 1.08 7.63 11.82 


* The determinations of oxidation-reduction potential of this material showed —53 millivolts at pH 7.0 with the constant of the system equal to —38 


millivolts. The extract of 50 cc of soil wit 
in terms of ceric sulfate. 


h 200 ml of water showed 28.8 milligrams of oxidized and 27.2 milligrams of reduced substances determined 
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nium maculatum, Trillium grandiflorum, x qi flexipes. 
Arisaema atrorubens, Asplenium platyneuron, and 
Galium circaezans. 

The stand is located on the flat top of a ridge, and 
the soil is a mottled silt loam or silty clay loam under- 
lain at the approximate depth of 10 feet by a slightly 
weathered calcareous shale. The important profile char- 


acteristics are as follows: 
Ac Sporadic layer of the last year's litter in advanced 
state of decomposition 
A 0 to V to 34 inch: Light gray silt loam with occa- 
sional faint staining by products of litter decom- 
position; penetrated by roots of natural reproduction 


and ground cover plants; contains some dark gray 
worm castings. 

AB %y to inches: Grayish-brown. structureless silt 
loam becoming light yellow with depth, 

G(X,) 27 to 56 inches (depth of excavation): Gray silty 
clay loam with yellowish and reddish-brown mot- 
tling suggesting impeded drainage; horizon exhibits 
slightly pronounced columnar structure. 


The morphology of the soil is closely related to that 
of the Clermont type of the Cincinnati catena, as clas- 
sified by the- Indiana Soil Survey (1). Genetically, the 
soil is believed to belong to a planosol group with some 
characteristics of yellow podzolic soils (11). The results 
of analyses of the surface soil horizons are given in 
Table 1. 

The poverty of the soil in exchangeable bases and 
exceptionally high rate of stand growth suggest that 
trees feed on nutrients which are released throughout 
the entire growing season and delivered to root systems 
either in the form of a solution or colloidal suspensions. 
Thus, the entire process of tree feeding is not Resinilat 
to that in flowing solution cultures, a mode of nutrition 
which has been recently revealed in work with equatoria 
soils (2) 

n spite of the apparent deficiency of humus, the re- 
s of analyses indicate that organic matter carrying a 
amount of total nitrogen is not remove. 
© soil, but is distributed throughout the entire 
This fact. long recognized by investigators of 


E ndiana soils, bears direct relation to the works on poly- 
moans and. other colorless by-products of microbia 
activity published by Winogradsky (13), Vageler (9), 
Gillam (5), Vernadskii (10), Fuller (3), anc 
Norman (7). 


As has been previously shown by Weaver e! al. (11), 
the strong acidity of the soil profile is not paralleled by 
enrichment of the surface soil layer in silica and subse- 
quent accumulation of sesquioxides in the B horizon. 
Therefore, it would hardly be justifiable to classify the 
soils having crypto-mull humus as belonging to the 
group of podzolic soils 

Contrary to expectations, strong acidity, low redox 
potential, and a meager supply of bases in the mineral 
portion of the soil do not depress the activity of the 
soil population leading to rapid decomposition of plant 
remains. However, it may be that these unfavorable con- 
ditions, while not inhibiting the decomposition of forest 
litter, preclude the existence of humus- forming micro- 
Organisms responsible for the synthesis of stable, dark 
colored substances, e.g., so-called “‘ligno-proteinat 


Fie. 1.—An example of a soil with cryptosmull humus. Cler 
mont silt loam supporting a virgin stand ot white oak, tulip 
poplar, and beech about 240 years old, near Farmers’ Retreat 
Dearborn County, Ind. (Profile obtained through the courtesy 


of Dr. T. M. Bushnell of the Indiana Soil Survey.) 


The possibility of such a relationship was suggested by 
Williams (12) and later by Geltzer (4) in whose 
opinion humus is not debris accumulated in the processes 
of decomposition, but a synthetic product derived from 
simple compounds through microbiological activity. The 
environmental differences existing between the soil sur- 
face and body of the soil, pointed out recently by Jenny 
(6), may also play a far-reaching part in the fate of 
organic remains. 
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The results of this study disagree with the old views 
which regarded “black matter” or the “humus proper” 
as an attribute of soil fertility. Obviously these ideas are 
not always applicable to mature forest stands, especially 
those of warm regions. This in part may be explained 
by the fact that all forms of humus, whether raw organic 
remains or ligno-protein aggregates, are more or less 
incidental leftovers that have survived the processes of 
decomposition; the fraction of organic matter most 
essential for nutrition of trees is utilized by plant roots 
and by microorganisms, or is lost through leaching. 
Chemically, this fraction may or may not have any rela- 
tion to the partly humified material. This implies that 
the true “spirit of the soil” is not necessarily carbonized 
residue, but as appropriate to spirits, the ethereal end 
products of organic matter decomposition. In this con- 
nection, one should recall the words of Ruprecht (8), 
an outstanding student of chernozem soils, who in 1866 
stated: “The quantity of humus does not determine the 
property of black earth, since in certain provinces true 
chernozems are found which are completely exhausted 
in fertility, in spite of the fact that they still preserve 
the crumby structure and contain as much as 81⁄6% of 
humus on a dry weight basis.” 

The observations of crypto-mull, more than any other 
type of humus, suggest that the organic fraction is in- 
separable from the mineral body of the soil and that the 
development of the humus layer is governed by the same 
complex of soil-forming factors as has long been recog- 
nized by students of soil genesis. It is obvious, therefore, 
that the Hundeshagen—Eimes—Miiller pattern of humus 
classification, originated in central Europe, must be con- 
siderably expanded to accommodate the types of prairie- 
forest, desert-forest, temperate rain forest, and other for- 


ested zones of America. Such an expansion of classifica- 
tion would require terminological additions, revision of 
purely morphological concepts, and a wide use of 
physico-chemical and microbiological methods of an- 
alysis. 
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